Study on Chinese consumer attitudes on energy-saving household appliances and government policies: based on a questionnaire survey of residents in Chongqing, China  by Ma, G. et al.
Available online at www.sciencedirect.com
Energy Procedia 5 (2011) 445–451
1876–6102 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.egypro.2011.03.077
IACEED2010  
Study on Chinese consumer attitudes on energy-saving 
household appliances and government policies: based on a 
questionnaire survey of residents in Chongqing, China 
G. Maa , P. Andrews-Speedb, J.D. Zhanga 
aSchool of Economics and Business Administration, Chongqing University, Chongqing 400030, China  
bCentre for Energy, Petroleum, and Mineral Law and Policies, University of Dundee, DD1 4HN,  UK  
 
Abstract: 
Promoting the use of energy efficient household appliances is one of the important approaches in building an energy-
saving society. Government policies play important role in this process. The research findings reveal that Chinese 
consumers have relative high awareness of energy challenges and of Chinese government incentive polices in a general  
level, and a high rate of agreeing that people should change their behaviors. However, the respondents lack clear 
information and knowledge of these challenges, of government policies, and of the roles they can play for energy-
saving. Sacrificing comfort levels in order to achieve energy savings is not likely a choice, especially for younger 
people. The policy implications of these findings are discussed.  
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1. Introduction 
With a continuously high rate of economic growth and of urbanization  in  China, the household 
appliances owned by Chinese residents have been increasing in both amount and variety. Household 
appliances have become a large user of energy as China has over 340 million families [1]. According to 
the National Bureau of Statistics of China [2], electricity consumption of residents has been increasing at 
an annual rate of 10-15 percent, which is much higher than total electricity consumption increasing rate of 
the country. By 2005, the total number of TV sets had reached 350 million, refrigerators 130 million, and 
washing machines 170 million. Every year, at least 5 million TV sets and wash machines and 4 million 
refrigerators are reaching the end of their life cycle and need to be rep laced [3-4]. If existing refrigerators 
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are replaced with more energy efficient ones, energy savings of 20% can be achieved during coming 15 
years [5], and the total electricity consumption will reduce 120 billion kWh [1].  
Since 2004, China’s central government has issued a series policies and regulations to promote and 
enforce the energy-efficiency of household appliances , such as “Energy Efficiency Label Regulat ions” 
and “Energy-saving Product Preferential Projects”. Such projects have provided 300-850 Yuans (about 
US $45-125) of subsidies to consumers who bought energy efficiency level 1 or 2 of appliance such as air 
conditioner, refrigerator, wash machine, flat TV set, etc.. Educating and encouraging residents to save 
energy that is becoming an important policy focus of Chinese government. 
Household energy saving has become a big  concern in many other countries. European governments 
have been implementing policies that encourage the adoption of energy efficiency in the home through 
incentives and regulations [6]. For example, the UK’s legislative changes “28-day rule” in 2003 which 
facilitated consumer investment in domestic-scale energy efficient generation system[6] and the 
Netherlands government has been seeking further adoption of g reen energy products [7]. However, 
legislation is not always an appropriate driver for improvements as the choice to improve energy 
efficiency performance is dependent on the householders [6].  To probe what can be a more powerful 
driver in  residential energy efficiency, the study of consumer attitudes to and behaviours in energy saving 
is drawing more attention recent years [8-10]. For example, the research findings by Yamamoto et al. [10] 
on the use of energy-saving household appliances in Japan show that Japanese consumers in their 
sampling showed that most have little awareness of the energy efficiency of appliances and little  
awareness of electricity price. The dominant drivers for use of energy-saving appliances were not the 
saved costs, nor the services provided by the electrical appliances, nor the electricity tariffs. Electricity 
price does not seem to function as a signal in decision-making in electrical appliance use. While other 
factors, such as psychological factors, established patterns of behaviour, the conditions of electricity 
consumption in home, and the payment system are more in fluential factors on consumers ’ decision-
making. Other researchers argue that providing information and knowledge on how to use  household 
appliances more efficiently t may be a more effective way compared with installing and using energy 
efficient appliances [11]. 
There are quite limited  published previous research findings related to Chinese consumers ’ energy 
saving behaviours, and it is particularly rare in Chinese consumer attitudes and behaviours related to use 
of energy efficient household appliances. Feng et al.’s [12] recent research findings show that roughly half 
(45 percent) of respondents reported that they have never thought about conserving electricity or energy 
efficiency. However, more than half (55 percent) stated an intention to save electricity. Cost was the 
prevailing factor (counts more than 90 percent of respondents) on consumers’ interest in energy saving. 
Their research results show some the interesting features of Chinese consumer attitudes on household 
appliance energy saving. However, they neither provide clear and reasonable explanations for consumer’s  
attitudes and behaviours, nor do they reveal relationships between the consumers ’ attitudes and the 
influencing factors. Obviously, more studies are needed. The present study conducts an exp loratory 
research into perception, attitudes, using behaviours toward energy-saving household appliances and 
government policies of Chinese consumers (based on Chongqing area). The study is a p ilot research for a 
deepened and systematic study on Chinese consumer attitudes and behaviours on energy-saving 
appliances in next step.  
2. Research aims and methods 
In recent years the Chinese government has issued and implemented a series of policies and regulat ions 
to promote the purchase and use of energy-saving household appliances. What influences of these policies 
and regulations have had on the residents? What changes have occurred in consumer attitudes and 
behaviours on energy-saving appliances? What are the major informat ion channels used by consumers? 
And what are the most important influencing factors on the energy-saving household appliance buying 
G. Ma et al. / Energy Procedia 5 (2011) 445–451 447
behaviour of consumers? To obtain such answers to these questions, it is crucial to co llect  primary  data 
from residential consumers. Therefore, a questionnaire survey is necessary for the data collecting. This 
study focuses on consumers’ attitudes toward on energy-saving refrigerators, air conditioners and washing 
machines.  
2.1 Research variables identifying 
Since this is an exploratory study, due to there being very few previous research findings, to obtain the 
preliminary research variables and parameters, “brain storming” and a focus group consisting of residents 
of Chongqing, university staff and students were used. Three groups of research variable sets and question 
items are identified as follows: 
1) Consumer awareness and perception on energy saving of households  
2) Consumer attitudes on changing behaviors for saving energy and the impact factors  
3) Consumer buying intention and behaviors and the impact factors.  
2.2 Data collection 
The respondents were selected by using convenience sampling method, namely stopping the 
respondents in the selected shopping centres, in residential areas, and in the joint areas between city and 
countryside in Chongqing. Considering Chongqing is one of four municipalit ies directly under the Central 
Government of China, and that it possesses the typical natures both big city and big countryside in 
economy, society and lifestyles of China, the samples selected have relative good representativeness of 
Chinese consumers.  During September to December 2009, 201 questionnaires were collected, and finally  
obtained 182 available ones. It is a  quite high responding rate at 90.05% because the survey was carried  by 
face to face interviewing to the respondents or the respondents filled the questionnaires under the research 
group members’ guidance.    
3. Data analysis and discussion 
3.1 Consumers’ awareness and perception on household appliance energy-saving 
  The profile of the respondents is showed in Table 1.  
Table 1 the profile of the respondents 
Variables Frequency Percent˄%  ˅ Variables Frequency Percent˄%  ˅
Gender 
Male 
Female 
 
87 
95 
 
47.8 
52.2 
Areas of house (M2 ) 
50   
50-80 
80-120 
120-160 
160-200 
200 and over 
 
25 
44 
61 
38 
9 
5 
 
13.7 
24.2 
33.5 
20.9 
4.9 
2.7 
Age 
20-30  
30-45 
45-60 
60 and over 
 
148 
19 
10 
5 
 
81.3 
10.4 
5.5 
2.7 Monthly Income of Family (UDS)  
Numbers of Family  
1-2   
3-4 
5 and over  
(person) 
38 
126 
17 
 
20.8 
69.3 
9.9 
300-750  
750-1200  
1200-2250 
2250 and over 
39 
85 
39 
18 
21.4 
46.7 
21.4 
1.17 
Table 2 shows the awareness and general perception of respondents on energy- saving. More than 80 
percent the respondents indicated that they are aware that the world and China are facing energy shortage 
challenges. This is a fairly high percentage, but only 30 percent said they know this clearly. 40 percent of 
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the respondents indicated that they know that the Chinese government has made a series of policies to 
respond energy challenges, but only 4 percent of them showed that they know these policies clearly  and 
half o f them said that they know a little. 63.2 percent of them know that saving energy can be started from 
the family, but only 16.5 percent of the respondents know this clearly. These research findings indicate us 
that there is a need to enhance consumers’ awareness and knowledge of energy-saving.  
Table 2 Respondents perceptions on energy saving 
Survey questions  Clearly know  Know  Know litt le Never heard 
 Freq. % Freq. % Freq. % Freq. % 
Do you know that energy is a global challenge? 55 30.2 102 56 23 12.6 2 1.1 
Do you know that energy is a challenge for China?  52 28.6 110 60.4 17 9.3 3 1.6 
Do you know that China’s government has a set of 
policies for addressing this challenge? 
4 2.2 75 41.2 92 50.5 11 6 
Do you know that people can save energy within 
their own homes? 
30 16.5 115 63.2 33 18.1 4 2.2 
Table 3 shows the respondents ’ awareness and perception on government polices of energy-saving 
household appliances. More than 70 percent of the respondents  know that the Chinese government has 
implemented manufacturing standards and subsidy policies on energy -saving household appliances. 62.1 
percent indicated they know about energy efficiency labelling. However, only 41.2 percent of them showed 
they know that the government and other organizations provide specific in formation of energy saving. 
These results reflect that government needs provide more specific and more detailed energy saving 
information to consumers/residents. 
Table 3 Awareness and perception of the respondents on government policies of energy-saving household appliances 
Content  Know Don’t know Missing value 
Frequency % Frequency % Frequency % 
Administrative/legal instruments: 
Standards for manufacturers  
157 87ˊ4 20 11 3 1.6 
Economic instruments: Subsidies  129 70.9 52 28.6 1 0.5 
Information˖ 
Labelling of appliances 
Specific information on how citizens 
can save energy 
 
113 
75 
 
62.1 
41.2 
 
68 
107 
 
37.4 
58.8 
 
3 
 
 
0.5 
The results in Table 4 show that TV programs, newspapers and internet are very important and are the 
major information delivery channels on energy-saving to consumers. However, how to more efficiently use 
these media to in fluence consumers’ energy-saving awareness and knowledge will be a crucial task. It is 
also seen that the organizations that contact with consumers directly and often, such as retailers and 
community centres provide less information to consumers than they should. Electricity companies are 
ranked 4th most credible information sources, however, only 17 percent of respondents received energy-
saving information from them.    
Table 4 The major information sources of respondents to know government polices 
Media Frequency % Information sources R* Frequency % 
TV program 
TV Advertisement 
Newspaper 
Internet site 
Internet Advertising 
Phone 
149 
116 
123 
116 
41 
9 
81.9 
63.7 
67.6 
63.7 
22.5 
4.9 
Central Gov. 
Chongqing Gov 
Electricity Co. 
Appliance manuf. 
Retailers 
Consumer Org. 
1 
3 
4 
6 
7 
5 
115 
99 
31 
87 
62 
26 
63.2 
54.4 
17.0 
47.8 
34.1 
14.3 
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Mail 
Poster 
Leaflet  
Email 
Word of mouth 
7 
65 
36 
13 
86 
3.8 
35.7 
19.8 
7.1 
47.3 
Community centres 
Experts/Scientists 
NGOs 
Colleagues, friends 
Or family 
8 
5 
9 
2 
 
21 
34 
51 
106 
11.5 
18.7 
28.0 
58.2 
 
*R refers the ranking by respondents on most creditable information sources of household appliance energy saving. 
3.2 Consumer attitudes on changing behaviours for saving energy and the impact factors 
In this section, the focus is to examine whether and to what extent the respondents are willing to change 
their behaviours and what major factors could stimulate positive changes in consumer behaviours relating 
to energy-saving household appliance. Table 5 shows the general attitudes of the respondents on energy -
saving. The majority of the respondents, over 95 % of the total, strongly agree that people (including 
themselves) should change their behaviours to respond energy challenges. This number is much higher 
than the number provided by Feng et al. [12]. It may be because in recent year government policies and 
propaganda have positively increased and influenced publics’ awareness and attitudes.  
Table 5 General attitudes of respondents on behaviour changing in responding the energy challenges. 
Statements  Strongly agree Agree  Unsure  Disagree  Strongly 
disagree 
The people of the world should change 
their behaviour in order to address the 
energy challenges. 
99  
˄54.4%˅ 
76  
˄41.8%˅ 
6  
˄3.3%˅ 
1  
˄0.5%˅ 
0 
0 
The people of China should their 
behaviour in order to address the 
energy challenges. 
89 ˄ 48.9%  ˅ 86  
˄47.3%˅ 
6 
˄3.3%˅ 
1 
˄0.5%˅ 
0 
0 
You as an individual should change 
your behaviour in order to address the 
energy challenges 
83  
˄45.6%˅ 
96 
˄52.7%˅ 
0 
0 
2 
˄1.1%˅ 
0 
0 
Table 6 provides the results about what the most possible actions will be for saving energy by the 
respondents and which factors can urge the respondents in buying and using energy -saving household 
appliances. 82.4 percent of the respondents indicate that they will “use appliances more efficiently”  
( ranked in No.1). The second ranked action is to “spend more money on more efficient appliances ”, which  
(49.5 percent of total respondents ). The third  ranked  is to “use appliances less frequently” (46.4 percent of 
total). The lowest ranked is to “have or use a smaller quantity of appliances ”, which only counts 14.8 
percent of total. These figures indicate that the majority of respondents do not tend to sacrifice comfort in  
order to achieve energy-saving, but they prefer to buy more efficient appliances. With respect to the 
influence factors on behaviour changing for energy-saving, the larger d iscounts of appliances has the most 
attractiveness, and 75.3 percent of total respondents chosen this item. Large electricity price rises and 
larger increases of salary follow w with 57.7 % and 45.6 % of total. 
3.3 Consumer purchasing intention and behaviours of energy-saving appliances and the influence factors 
To probe the respondents’ purchasing intention and behaviours of energy-saving appliances and the 
influence factors, the authors examined the importance of concerns and factors which the respondents 
based on when they make purchase decisions. Table 7 shows the Top 3 factors which were emphasized and 
concerned by the respondents when they most recently purchased household appliances. Reputation  of the 
brand is the most important factor viewed by the respondents. Price is also important which ranked in  
second. Energy consumption index is ranked in third. Labelled performance and recommendation of sales 
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persons have limited impact on consumer decision-making, while interest free cred it does not play 
important role on consumer purchase decision-making of household appliances.  
The authors also examined how often the respondents replace their household appliances generally and 
what functions/natures the respondents most emphasized. The research results show that about 40% of the 
respondents replace the appliances every 3-7 years. About 25-30 % of the respondents replace the 
appliances at intervals over 7 years. Over 50% of the respondents indicate that the efficiency will be the 
highest priority concern when next buying these appliances. The next  prio rit ies will be technology and size.   
Table 6 Attitudes of respondents on changing their behaviours in buying and using energy-saving household appliances 
Questions  Frequency 
˄Answer: 
Yes˅  
Percent
˄%˅ 
Ranking 
1. What changes would you be prepared to make today under present 
conditions in order to reduce your use of electricity by household 
appliances? 
x Spend more money on more efficient appliances  
x Buy smaller appliances 
x Use appliances less frequently 
x Use appliances more efficiently 
x Have or use a smaller quantity of appliances 
 
 
 
90 
56 
84 
150 
27 
 
 
 
49.5 
30.8 
46.4 
82.4 
14.8 
 
 
 
2 
4 
3 
1 
5 
2. What factors could persuade you to make a bigger change in order to 
reduce your use of electricity by household appliances? 
x Larger electricity price rise 
x Larger discounts on energy efficient appliances 
x Larger increase of salary (allow purchase of expensive efficient  
appliances) 
x A new home 
x Better information  
 
 
105 
137 
83 
 
35 
35 
 
 
57.7 
75.3 
45.6 
 
19.2 
19.2 
 
 
2 
1 
3 
 
4 
4 
The authors also conducted correlation analysis, for example, the relat ions between demographical 
indexes, awareness of energy challenges and attitudes and behaviours of energy-saving appliance of the 
respondents. Some interesting results have found, such as the relations between sex, age and media using, 
age and behaviour changes, awareness and behaviour change intentions. They are omitted because of the 
limited space for this paper.   
Table7 Important factors concerned by the respondents when they made the most recent purchase of household appliances (ranked 
in top 3) 
Factors concerned 
Frequency 
Reputation 
of brand 
Price Energy 
consumption 
Labelled 
performance 
Recommendation 
Of sales persons 
Interest 
free Credit  
Fridges 
Frequency 
Percentage 
Ranking 
 
130 
71.% 
1 
 
125 
68.7% 
2 
 
80 
43.9% 
3 
 
47 
25.8% 
4 
 
12 
6.5% 
6 
 
23 
12.6% 
5 
Air conditioners  
Frequency 
Percentage 
Ranking 
 
105 
57.7% 
1 
 
101 
55.5% 
2 
 
70 
38.4% 
3 
 
36 
19.7% 
4 
 
24 
17.6% 
5 
 
22 
12.0% 
6 
Wash machines 
Frequency 
Percentage 
Ranking 
 
106 
58.2% 
1 
 
103 
56.6 
2 
 
57 
31.3% 
3 
 
34 
18.6% 
4 
 
26 
14.2% 
5 
 
10 
5.5% 
6 
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4. Conclusions 
From the research findings, several meaningful policy implications can be deduced:  
The extent and intensity of propaganda and education on government energy efficiency polices needs to 
be further enhanced given that the awareness of the consumers on energy-saving is not high enough. 
The government needs to use a wide range of information delivery channels on government policy and 
energy saving knowledge in  order to effect ively and efficiently  reach and cover d ifferent groups of 
consumers. The build ing of an energy-saving cultural environment across the whole of society will be a 
long term task.  
The government needs to develop and promote an appropriate mix of support policies and leverages in 
order to incentivize different participants in household energy-saving, for example, appliance 
manufacturers, consumer organizations, retailers, and other relevant organizations.  
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